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(54) Synthetic resin guide for transmission device 

(57) A synthetic resin guide L for a transmission de- 
vice comprises an elongated rail 11 for longitudinal slid- 
ing engagement with a power transmission medium, 
and a rail supporting member 12 molded as a unit with 
the rail. The supporting member 1 2 comprises a plurality 
of reinforcing ribs 12c which support the rail 11 . The ribs 
12c are distributed along the length of the transmission 
device from a location adjacent one end of the rail 1 1 to 
a location adjacent the opposite end of the rail 11. The 
guide L is formed by injection molding and the reinforc- 
i ng ribs 1 2c extend in directions following the flow of syn- 
thetic resin during injection molding. Preferably the syn- 
thetic resin is a glass fiber reinforced resin. By forming 
the reinforcing ribs 1 2c in this manner, high strength and 
toughness are imparted to the guide L, and warpage and 
torsion, which would otherwise be encountered in a high 
temperature transmission environment, are reduced. 
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Description 

[0001] This invention relates to guides for sliding en- 
gagement with chains, belts and other power transmis- 
sion media such as those used in a motor vehicle engine 
or the like for transmitting power from a driving sprocket 
or pulley to a driven sprocket or pulley. These guides 
may be fixed guides, or movable guides associated with 
tensioners. More specifically, the invention relates to im- 
provements in guides formed of synthetic resins. 
[0002] In general, in a transmission device for a motor 
vehicle engine or the like, in which mechanical power is 
transmitted by a medium such as a chain, belt or the 
like, a movable or fixed guide is attached to a body 
frame, such as an engine block wall, by a mounting bolt, 
a pin or the like. The chain, belt, or other power trans- 
mission medium, travels in sliding contact with the 
guide. 

[0003] In the case of a movable guide, which may be 
in the form of a tension lever or the like, the guide pro- 
vides the power transmission medium with appropriate 
tension to prevent transmission failure resulting from ex- 
cessive stretching, or excessive loosening, of the power 
transmission medium. A fixed guide, such as a guide 
rail or the like, limits the power transmission medium to 
a predetermined traveling path to prevent vibration 
noise, side vibration, and disengagement. 
[0004] FIG. 1 3 illustrates an example of a convention- 
al synthetic resin guide 100 for a tensioner lever. The 
guide 100 comprises a slide rail 101, which is in sliding 
contact with a traveling chain C, and a rail supporting 
member 102 provided on the back side of the slide rail 
101. The rail supporting member 102 includes a boss 
102a having a mounting hole 103 for pivoting attach- 
ment to an engine block wall. The rail supporting mem- 
ber also includes a tensioner abutting portion 102b, 
which cooperates with a tensioner (not shown) for pro- 
viding appropriate tension to prevent transmission fail- 
ure resulting from excessive stretching, or excessive 
loosening, of the chain. The synthetic resin guide 100 
includes a plurality of thick reinforcing ribs 102c, each 
formed at suitable intervals along the rail supporting 
member 102, to enhance the mechanical properties and 
toughness of the guide 100. 

[0005] The conventional synthetic resin guide 100 
has several problems preventing it from exhibiting good 
mechanical properties and toughness. When the guide 
is injection-molded from an injection gate provided on 
one end portion of the guide, the reinforcing ribs 102c 
extend substantially perpendicular to the direction of in- 
jection of the synthetic resin P. As a result of the orien- 
tation of the reinforcing ribs, the flow of the injected syn- 
thetic resin P, which, as shown in FIG. 14, comprises a 
skin layer-forming resin P1 and a core layer-forming res- 
in P2, exhibits a stagnant fluid state within and around 
the interior of the reinforcing ribs 102c. The residence, 
eddy flow, and turbulent flow of the resin P prevent the 
resin from achieving a strain-free molecular orientation 



in the interior of the reinforcing ribs 102c. Consequently, 
the peripheral portions of the ribs are solidified in an 
strained state. The orientation strain not only causes 
cracks due to loading during power transmission, but al- 

5 so causes thermal shrinkage resulting from a non-crys- 
talline region in the synthetic resin P. Accordingly, 
strains such as warpage, torsion and the like occur in a 
high temperature environment such as in an automobile 
engine, and the guiding function is not entirely satisfac- 

10 tory. 

[0006] Referring to FIGs. 1 5 and 1 6, when a synthetic 
resin P, composed of a glass fiber reinforced resin (con- 
sisting of a skin layer forming resin P1 and a core layer 
forming resin P2) is used, ideal mechanical properties 

15 and toughness are exhibited when the reinforcing glass 
fibers F contained in the core layer forming resin are ori- 
ented in a direction substantially parallel to the slide rail 
101. However, as described above, since the reinforcing 
rib portions 102c extend substantially perpendicular to 

20 the direction of injection of the synthetic resin P, the resin 
is in a stagnant fluid state in the interiors of the respec- 
tive reinforcing ribs 102c, and in the peripheral portions 
thereof. Residence, eddy flow, turbulentflow and the like 
are generated in the fluid resin, and, as a result, as 

25 shown in FIG. 16, the orientation of the glass fibers is 
disturbed. Thus, in spite of the mixing of glass fibers F 
in the synthetic resin P to increase the strength of the 
guide, ideal strength cannot be achieved. 
[0007] Furthermore, since the reinforcing rib portions 

30 102c impair the flow of the glass fiber-reinforced syn- 
thetic resin P, moldabi I ity during injection molding is un- 
satisfactory. Thus, glass fibers F cannot be dispersed in 
such a way that they are oriented in a specified direction, 
and cannot be mixed uniformly in the resin. To solve this 

35 problem, changing the injection conditions has been 
tried. However, a higher injection pressure and a longer 
injection time are required, thereby increasing the cost 
of injection molding. 

[0008] Accordingly, objects of the invention are to 

40 solve the above-mentioned problems encountered in 
the prior art, and to provide a synthetic resin guide for a 
transmission device including reinforcing portions, 
which exhibits greater strength and toughness, and in 
which strains such as warpage, torsion and the like in a 

4 5 high temperature environment are significantly reduced. 
[0009] The synthetic resin guide in accordance with 
the invention comprises an elongated rail for longitudi- 
nal sliding engagement with a power transmission me- 
dium, and a rail supporting member molded as a unit 

50 with the rail. The supporting member comprises a plu- 
rality of reinforcing ribs which support the rail. These ribs 
are distributed along the length of the transmission de- 
vice from a location adjacent one end of the rail to a 
location adjacent the opposite end of the rail. The guide 

55 is formed by injection molding, and, in order to achieve 
the above-mentioned objects, the reinforcing ribs ex- 
tend in directions such that the flow of synthetic resin 
during injection molding substantially follows the longi- 
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tudinal directions of the reinforcing ribs. Preferably, the 
synthetic resin is a glass fiber reinforced resin. The syn- 
thetic resin guide in accordance with the invention, may 
be either a fixed guide or a movable guide. 
[0010] In order for the reinforcing ribs to extend in a 
direction following the flow of resinduring injection mold- 
ing, any arrangement such as an S-shaped arrange- 
ment, a curved arrangement, a truss-shaped arrange- 
ment, a vein-shaped arrangement, a honeycomb- 
shaped arrangement, or the like, may be used. 
[0011] The injection molding process used to produce 
the synthetic resin guide according to the invention can 
be an injection molding process in which resin process- 
ing is integrally carried out from one end portion in a 
longitudinal direction of the guide toward the other end 
portion. For example, any process such as a typical in- 
jection molding process using a single synthetic resin, 
a two-color injection molding process using two kinds of 
synthetic resins, a sandwich injection molding process 
in which a core layer resin is injected inside a skin layer, 
or the like, may be used. 

[0012] According to the invention the reinforcing rib 
portions which supports the slide rail extend in directions 
following the flow of synthetic resin during injection 
molding of the guide. Thus the reinforcing rib portions 
behave as auxiliary flow paths, which lead the synthetic 
resin injected during the injection molding of the guide 
from one end portion in a longitudinal direction of the 
guide toward the other end portion, so that injected syn- 
thetic resin flows throughout the guide without signifi- 
cant flow resistance, so that the injected synthetic resin 
flows smoothly to the end of the synthetic resin guide. 
[0013] Since the synthetic resin is fully molecularly- 
oriented when solidified, the crystal region of the syn- 
thetic resin is increased and thermal shrinkage of the 
guide is reduced. Furthermore, the pressure required for 
injection molding of the guide can be reduced to a lower 
level than in the conventional case, and the injection 
time can also be reduced. 

[0014] FIG. 1 is a front elevational view illustrating a 
transmission guide in accordance with the invention in 
use in a motor vehicle engine; 

[0015] FIG. 2 is a schematic elevational illustrating the 
flow of resin during injection molding of a guide in ac- 
cordance with the invention; 

[001 6] FIG. 3 is a cross-sectional view of a reinforcing 
rib taken on plane A-A in FIG. 2; 
[0017] FIG. 4 is a cross-sectional view corresponding 
to FIG. 3, but illustrating a case in which a glass fiber 
reinforcing resin is used; 

[0018] FIG. 5 is a schematic elevational view showing 
the relationship between an S-shaped reinforcing rib 
and the flow of resin; 

[001 9] FIG. 6 is a schematic elevational view showing 
the relationship between a truss-shaped reinforcing rib 
and the flow of resin; 

[0020] FIG. 7 is a schematic elevational view showing 
the relationship between radial, linear, reinforcing ribs 



and the flow of resin; 

[0021] FIG. 8 is a schematic elevational view showing 
the relationship between radial, curved, reinforcing ribs 
and the flow of resin; 
5 [0022] FIG. 9 is a schematic elevational view showing 
the relationship between linear, vein-shaped, reinforc- 
ing ribs and the flow of resin; 

[0023] FIG. 10 is a schematic elevational view show- 
ing a relationship between curved, vein-shaped, curve 
w reinforcing ribs and the flow of resin; 

[0024] FIG. 11 is a schematic elevational view show- 
ing the relationship between honeycomb-shaped rein- 
forcing ribs and the flow of resin; 
[0025] FIG. 12 is a schematic elevational view show- 
's ing the relationship between reinforcing ribs formed in 
a number-sign pattern and the flow of resin. 
[0026] FIG. 13 is a view illustrating an example of a 
conventional synthetic resin guide for a transmission de- 
vice; 

20 [0027] FIG. 14 is a cross-sectional view taken on 
plane B-B in FIG. 13; 

[0028] FIG. 1 5 is a view showing the ideal orientation 
of glass fibers in a guide; and 

[0029] FIG. 1 6 a cross-sectional view taken on plane 
25 B-B in FIG. 13 illustrating a case in which a glass fiber 
reinforcing resin was used. 

[0030] Preferred embodiments of a synthetic resin 
transmission device guide according to the invention for 
a motor vehicle engine (hereinafter referred to as a 
30 transmission guide) will be described below with refer- 
ence to the drawings. 

[0031] As shown in FIG. 1, a transmission, for valve 
timing in a motor vehicle engine, transmits power by 
means of a chain C, which travels around a driving 

35 sprocket S and driven sprockets S2 in a circulating path. 
A movable transmission guide 10 guides, and applies 
tension to, the chain C, as the chain slides on the guide. 
A fixed guide L, along which the chain slides, is also 
provided. However, unlike the transmission guide 10, 

40 the fixed guide does not have a reinforcing rib portion. 
[0032] As shown in FIG. 2, the transmission guide 
comprises a slide rail 11 , having on one side a substan- 
tially arc-shaped sliding contact surface on which a 
chain C slides, and, on its opposite side, a rail supporting 

45 member 1 2, which extends in perpendicular relationship 
to the sliding contact surface, along the length of the 
guide. The rail supporting member 12 includes a boss 
12a having a mounting hole 13, for pivotally mounting 
the guide on a wall of an engine block so that it can serve 

50 as a movable guide, and portion 1 2b for abutting a ten- 
sioner T (FIG. 1), in order to apply appropriate tension 
to the chain C to prevent transmission failure resulting 
from excessive stretching or loosening of the chain. The 
guide also has reinforcing rib portions 12c which serve 

55 both a reinforcing and weight-reducing function. 

[0033] The slide rail 1 1 and rail supporting member 1 2 
are integrally molded as a unit by injection molding. A 
synthetic resin P is injected through a gate G, provided 
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at one end in the longitudinal direction of the guide. The 
reinforcing rib portions 12c extend in an S-shaped con- 
figuration, to correspond to the direction of injection of 
the synthetic resin P. Consequently, the synthetic resin 
P, injected through the gate G, flows to the reinforcing 
rib portions 1 2c along an auxiliary flow path as shown 
by arrows D in FIG. 2, so that the resin is injected into 
the entire guide with a minimum of flow resistance. The 
resin P does not remain stationary at the reinforcing rib 
portions 12c during injection molding, and no eddy flow 
or turbulent flow occurs. Consequently, the synthetic 
resin P can be injected smoothly to the end of the guide 
opposite the gate G. As a result, the synthetic resin P is 
molecularly oriented when it is solidified. 
[0034] The transmission guide 10 thus obtained has 
an increased crystal region of injection- molded synthet- 
ic resin P, and accordingly, the strength and toughness 
of the guide are dramatically improved. Further, be- 
cause the crystal region is increased, thermal shrinkage 
of the guide is reduced, strains such as warpage, torsion 
and the like are less likely to occur even in a high tem- 
perature transmission environment, and a stable trans- 
mission guiding function can be achieved. 
[0035] As illustrated in FIG. 3, a sandwich injection 
molding process may be used to form the transmission 
guide. In sandwich injection molding, a resin P2, which 
forms a core layer, is injected into the interior of a sheath 
composed of a resin P1, which forms a skin layer. As 
shown, the core layer is injected into the interior of the 
reinforcing rib portions 12c. Since the injection ratio of 
the core layer forming resin P2 can be increased, the 
strength and toughness of the guide can be improved. 
[0036] When the core layer resin P2 consists of a 
glass fiber reinforced resin, the reinforcing glass fibers 
F are uniformly dispersed in the resin and oriented in 
the injection direction (the direction of the normal to the 
a cross section in FIG. 4). With the use of glass fibers, 
the strength and toughness of the guide can be further 
enhanced. 

[0037] The transmission guide 1 0 can be produced by 
a conventional injection molding apparatus, except that 
the mold is shaped so that the reinforcing ribs follow the 
direction of injection of the synthetic resin P during in- 
jection molding. 

[0038] The synthetic resins P, used for the transmis- 
sion guide 10 are not particularly limited, and any one 
of the synthetic resins, which have been used in the in- 
jection molding, such as nylon 6, nylon 66, nylon 46, all 
aromatic nylons and the like, may be used. 
[0039] Although the reinforcing ribs 12c in the above 
example are in the form of an S-shaped curve substan- 
tially following the injection direction of the synthetic res- 
in P, the reinforcing ribs can be arranged in various other 
forms, as shown in FIGs. 5 to 12. 
[0040] By adopting an arrangement in which the rein- 
forcing ribs form a plurality of connected triangles, as 
shown in FIG. 6, a truss-shaped arrangement is 
achieved. Inner stress, generated when the guide 10 is 



under load, can be balanced, and its bending strength 
and toughness can be enhanced. 
[0041] As shown in FIGs. 7 and 8, a plurality of rein- 
forcing ribs 1 2c are disposed in a radiating pattern which 
5 begins at the slide rail, which is at the outer end of the 
radiating pattern. The radiating ribs extend along the di- 
rection of flow of the synthetic resin P. A resulting en- 
hanced fluidity of the resin during injection molding con- 
tributes to a reduction in injection pressure and a reduc- 
10 tion in injection time. 

[0042] As shown in FIGs. 9 and 10, a plurality of rein- 
forcing ribs 12c extend in a vein-shaped arrangement. 
These ribs extend outwardly from a central rib which ex- 
tends longitudinally in a direction substantially parallel 
15 to the slide rail. The synthetic resin P can be injected 
uniformly into the entire guide, since the flow of resin 
follows the directions of the ribs during injection molding. 
In these embodiments, the bending strength and tough- 
ness of the guide are further enhanced. 
[0043] As shown in FIGs. 11 and 12, reinforcing ribs 
12c are disposed in a honeycomb-shaped arrangement 
or a number sign- or pound sign-shaped arrangement. 
Here again, the flow of resin during injection molding fol- 
lows the directions of the ribs, and the strength of the 
guide is enhanced. 

[0044] In accordance with the invention, the reinforc- 
ing ribs of a slide rail supporting member extend in a 
direction such that the flow of synthetic resin P during 
injection molding follows the longitudinal directions of 
the ribs. Thus, the resin is molecularly oriented when it 
is solidified in such a way that the strength and tough- 
ness of the guide are dramatically improved. Further- 
more, the crystal region of the resin injected into the 
guide is increased so that thermal shrinkage of the guide 
is decreased, and warpage, torsion and the like are re- 
duced, even in a high temperature environment, and a 
stable guiding function is achieved. The injection pres- 
sure and injection time are also reduced, and a the pro- 
duction cost of the guide can be significantly reduced. 
[0045] When the synthetic resin is a glass fiber-rein- 
forcing resin, the orientation of the glass fibers F in the 
longitudinal direction of reinforcing ribs can be en- 
hanced significantly, and a more uniform dispersion of 
the reinforcing glass fibers can be achieved. As a result, 
the strength of the guide can be significantly increased. 



Claims 

1- Synthetic resin guide (L) for a transmission device 
comprising an elongated rail (11) for longitudinal 
sliding engagement with a power transmission me- 
dium (C), and a rail supporting member (12) molded 
as a unit with the rail (11), the supporting member 
(12) comprising a plurality of reinforcing ribs (12c) 
which support the rail (11), the ribs (12c) being dis- 
tributed along the length of the transmission device 
from a location adjacent one end of the rail (11) to 
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a location adjacent the opposite end of the rail (11), 
characterized In that the guide (L) is formed by in- 
jection molding and said reinforcing ribs (12c) ex- 
tend in directions such that the flow of synthetic res- 
in during injection molding substantially follows the 5 
longitudinal directions of the reinforcing ribs (12c). 

Synthetic resin guide according to claim 1 , charac- 
terized In that the synthetic resin is a glass fiber 
reinforced resin. w 
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(54) Sandwich-molded guide for transmission device 

(57) A guide (10) for a transmission device such as 
a chain (C) or belt, is injection molded using a sandwich- 
molding process. The process avoids the need for a 
complex moid and complex manufacturing steps. The 
guide (10) exhibits enhanced mechanical strength and 
excellent sliding contact properties and wear resistance 
in a compatible manner, and is also light in weight and 
has excellent durability. The sandwich-molded guide 

(10) comprises a slide rail (11) on which a chain (C) or 
belt slides, and a rail supporting member (12) integrally 
provided along with the slide rail (11). The slide rail (11) 
is composed of a material the principal component of 
which is a first polymeric material having wear resist- 
ance and heat resistance, and the rail supporting mem- 
ber (12) is composed of a material the principal compo- 
nent of which is a second polymeric material having 
higher strength than the material having the first poly- 
meric material as its principal component. The slide rail 

(11) and the rail supporting member (12) are intimately 
joined to each other by injection molding using the sand- 
wich molding process. 



FIG. 1 
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Description 

[0001] This invention relates to a guide, composed of 
plastics, for a mechanical power transmission device 
such as a chain or a belt, in a motor vehicle engine or 
the like. 

[0002] In motor vehicle engines, mechanical power is 
transmitted, for example from a crankshaft to a cam- 
shaft, by a power transmission medium such as an end- 
less chain or a belt. A chain travels in a circulating path 
around a driving sprocket and a driven sprocket A belt 
travels in a circulating path around a driving pulley and 
a driven pulley. The invention relates more specifically 
to a guide, composed of plastics material, for a power 
transmission device. The guide in accordance with the 
invention may be used as a fixed guide, or as a movable 
guide, to guide and/or regulate tension in, a power trans- 
mission medium such as a chain, belt or the like, which 
travels over the guide, while in sliding contact with the 
guide. 

[0003] in general, in a motor vehicle engine, or other 
machine which utilizes a chain, a belt, or the like as a 
power transmission medium, a fixed or movable guide 
over which the transmission medium slides, is attached, 
by a mounting bolt, a pin, or a similar fastener, to an 
engine block, or to another frame member. 
[0004] A movable guide, such as a tensioner lever or 
the like used in such a transmission device, imparts ap- 
propriate tension to a power transmission medium in or- 
der to prevent transmission failure due to excess 
stretching, or excess loosening of the circulating power 
transmission medium. A fixed guide, such as a guide 
rail or the like, limits the power transmission medium to 
a predetermined path of travel in order to prevent the 
power transmission medium from producing vibration 
noise, and to prevent sideward vibration, and disen- 
gagement. 

[0005] A conventional movable guide, such as the 
chain tensioner guide 100 depicted in FIG. 10, is typi- 
cally molded from a single synthetic resin. The guide 
1 00 comprises a slide rail 1 01 , which is in sliding contact 
with a traveling, power-transmitting chain C, and a rail 
supporting member 102 extending longitudinally along 
the back side of the slide rail. Referring to FIGs. 10 and 
11, the rail supporting member 102 includes a boss 
102a, having a mounting hole 103, allowing the rail sup- 
porting member to be attached to an engine block or the 
like so that it can function as a movable guide. A ten- 
sioner (not shown) abuts a tensioner abutting portion 
102b of the rail supporting member 102 in order to apply 
the appropriate tension to the chain, thereby preventing 
excessive stretching, or excessive loosening, of the 
chain, eitherof which could result in transmission failure. 
Ribs 102c serve to reinforce the guide while minimizing 
its weight. 

[0006] In the conventional guide 100, which is inte- 
grally molded from a single synthetic resin, the mainte- 
nance of good sliding contact and wear resistance in the 



slide rail 101 is incompatible with the achievement of 
adequate strength in the supporting member 1 02, espe- 
cially in the environment of a motor vehicle engine, 
where temperatures around 200 °C may be encoun- 

5 tered. When the guide 100 for the transmission device 
is molded from a plastics material having superior slid- 
ing contact properties and wear resistance, other desir- 
able mechanical properties of the guide 1 00, such as 
strength, are sacrificed. Furthermore, when the cross- 

10 section of the guide is increased to compensate for its 
inadequate strength, the larger size of the guide re- 
quires more space, and makes installation of the guide 
onto an engine block wall more difficult 
[0007] To solve the above-mentioned problems a 

is slide, proposed in Japanese Patent No. 2818795, In- 
cludes a supporting member consisting of a high 
strength synthetic resin and a slide liner consisting of a 
synthetic resin having good wear resistance connected 
to the supporting member. Either the supporting mem- 

20 ber or the sliding lining body was used as a mold, and 
the other was injection molded. As an alternative, a 
chain tensioner described in Japanese laid-open Patent 
Publication No. Hei. 8-254253, was insertion-molded 
using a steel sheet as a core. In Japanese laid-open Pat- 

25 ent Publication No. Hei. 9-324839, a guide rail was pro- 
posed in which a slide path liner was fitted to a carrier 
by a friction locking system. 

[0008] To produce the slide disclosed in Japanese 
Patent No. 2818795, where either the supporting mem- 

30 ber or the slide lining body was used as a mold, and the 
other was injection molded, two molding steps were re- 
quired. Moreover, to integrate both synthetic resin ele- 
ments, it was necessary to form a dovetail groove by 
molding. Consequently, the mold structure became 

35 complex and manufacturing cost was increased. 

[0009] In the chain tensioner disclosed in Japanese 
laid-open Patent Publication No. Hei. 8-254253, defor- 
mation could be generated in the guide itself as a result 
of the difference between the coefficients of expansion 

40 of the steel core material and the plastics material, re- 
sulting in breakage. Moreover, because of the weight of 
the steel core material it was not possible to achieve a 
weight reduction. 

[0010] In the guide rail disclosed Japanese laid-open 
45 Patent Publication No. Hei. 9-324839, where the slide 
path liner and the carrier were fitted together releasably 
by a friction locking system, the manufacturing steps 
were complex, the manufacturing cost was high, and the 
friction locking portion was subject to breakage. 
50 [0011] Accordingly, in prior art tensioner guides, reli- 
ability and mechanical strength of the guide rails were 
not entirely satisfactory. 

[0012] It is, accordingly, a general object of the inven- 
tion to solve the above-mentioned problems encoun- 
55 tered with conventional guides for power transmission 
devices such as chains and belts. 
[0013] Another object of the invention is to provide a 
guide which can easily be injection-molded without us- 
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ing a complex mold and complex manufacturing steps, 
and which has not only enhanced mechanical strength 
but also good sliding contact properties and good wear 
resistance. 

[0014] Still another object of the invention is to provide 
a molded guide for a transmission device, which is light 
in weight and which has enhanced durability. 
[0015] It is also an object of the invention to provide 
a power transmission apparatus, incorporating a power 
transmission device such as an endless chain or belt, 
and an improved guide or tensioner lever having the 
above-mentioned combined properties. 
[0016] The sandwich-molded guide in accordance 
with the invention comprises a slide rail on which a pow- 
er transmission medium slides, and a rail supporting 
member integral with, and extending along the slide rail. 
The slide rail is composed of a material the principal 
component of which is a first polymeric material having 
wear resistance and heat resistance. The rail supporting 
member is composed of a material the principal compo- 
nent of which is a second polymeric material having 
higher strength than that of the material having said first 
polymeric material as its principal component. The slide 
rail and the rail supporting member are intimately joined 
to each other by injection molding using a sandwich 
molding process. 

[0017] In a preferred embodiment of the invention, the 
second polymeric material, is a composite material con- 
taining an inorganic material. In another preferred em- 
bodiment, the second polymeric material, is a long fiber 
reinforced polymeric material. In another preferred em- 
bodiment, surface layer portions of the slide rail the rail 
supporting member are integrally coating -molded from 
the first polymeric material having wear resistance and 
heat resistance. 

[0018] In a preferred embodiment, both the first poly- 
meric material and the second polymeric material are 
nylon 66. 

[0019] In still another preferred embodiment, the first 
polymeric material and said second polymeric material 
are nylon 6. 

[0020] In still another preferred embodiment the first 
polymeric material is nylon 46 and the second polymeric 
material is nylon 66. 

[0021] Finally, in still another preferred embodiment, 
the first and second polymeric materials are both aro- 
matic nylon. 

[0022] The sandwich-molding process of this inven- 
tion is a process of manufacturing a molded product 
consisting of two kinds of polymeric materials, a so- 
called "two-layered" molded product, by injection -mold- 
ing two kinds of molten polymeric materials into a mold, 
whose shape corresponds to the external shape of the 
product to be molded. The two polymeric materials are 
molded simultaneously or substantially simultaneously. 
A known injection-molding machine for sandwich mold- 
ing can be used in the sandwich-molding process ac- 
cording to the invention. Although known injection-mold- 



ing machines for sandwich molding include various 
sandwich nozzles, in the case of an injection -molding 
machine for sandwich molding including parallel type 
sandwich nozzles, the filling of the mold with two kinds 

5 of polymeric materials can be precisely controlled in ac- 
cordance with the shape of the molded product by mov- 
ing a torpedo (that is, a pour switching member for 
switching between a skin material and a core material) 
forward or backward in the parallel type sandwich noz- 

10 zles. 

[0023] The first and second polymeric materials, 
which are the principal component materials of the slide 
rail and the rail supporting member respectively, are not 
significantly limited except that the first should have 

15 good wear and heat resistance and the second should 
be stronger than the first. However, it is preferable that 
both polymeric materials be fused with each other at the 
boundary region where they come together, so that they 
are intimately joined, and that they have a chemical af- 

20 finity and substantially the same shrinkage characteris- 
tics. More specifically, the first and second polymeric 
materials may include polyamide resin or the like select- 
ed from nylon 6, nylon 66, nylon 46 or aromatic nylon 
etc. 

25 [0024] Further, if the material of the rail supporting 
member, the principal component of which is the second 
polymeric material, has higher strength than the mate- 
rial of the slide rail, the principal component of which is 
the first polymeric material, even if the second polymeric 

30 material is the same as the first polymeric material they 
can be used together. Especially in the case where the 
same polymer is used to form both the slide rail and the 
rail support, the strength of the rail support may be en- 
hanced by dispersing long fiber-shaped inorganic ele- 

35 ments, or a powdered inorganic compound or the like, 
in the polymer. 

[0025] According to the invention, a material whose 
principal component is a first polymeric material having 
wear resistance and heat resistance is used as the ma- 

40 terial of the slide rail, and a second material whose prin- 
cipal component is a polymeric material having higher 
strength is used as the material of the rail supporting 
member. Both materials are integrally attached to each 
other by a sandwich molding process, so that the wear 

45 resistance and the heat resistance of the slide rail ma- 
terial and the high strength properties of the rail support 
material, complement each other. Both materials are in- 
tegrally joined with each other in a completely fused 
state, resulting in high strength properties that could not 

so be attained by a conventional mechanical connection. 
[0026] Preferred embodiments of the invention will 
now be described in detail, by way of example only, with 
reference to the accompanying drawings, in which: 
[0027] FIG. 1 is an elevational view of a power trans- 

55 mission incorporating a guide in accordance with the in- 
vention, for the purpose of explaining modes of use of 
the invention; 

[0028] FIG. 2(a) is a top plan view of a sandwich- 
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molded guide in accordance with a first embodiment of 
the invention; 

[0029] FIG. 2(b) is a front elevational view thereof; 
[0030] FIG. 2(c) is a bottom plan view thereof; 
[0031] FIG. 3 is a cross-sectional view taken on sur- 
face A-A in FIG. 2(b); 

[0032] FIG. 4 is a cross-sectional view taken on plane 
B-B in FIG. 2(b); 

[0033] FIG. 5 is a cross-sectional view taken on sur- 
face C-C in FIG. 2(b); 

[0034] FIG. 6(a) is a top plan view of a sandwich- 
molded guide in accordance with a second embodiment 
of the invention; 

[0035] FIG. 5(b) is a front elevational view thereof; 
[0036] FIG. 5(c) is a bottom plan view thereof; 
[0037] FIG. 7 is a cross-sectional view taken on sur- 
face A-A in FIG. 6(b); 

[0038] FIG. 8 is a cross-sectional view taken on plane 
B-B in FIG. 6; 

[0039] FIG. 9 is a cross-sectional view taken on sur- 
face C-C in FIG. 6; 

[0040] FIG. 1 0 is a front elevational view of a conven- 
tional movable guide; 

[0041] FIG. 1 1 is a cross-sectional view taken on sur- 
face A-A in FIG. 10; and 

[0042] FIG. 12 is a cross-sectional view taken on 
plane B-B in FIG. 10. 

[0043] Preferred embodiments of the invention will be 
described below with reference to the drawings. 
[0044] FIGs. 1 - 5 relate to a sandwich-molded guide 
10 for a transmission device in accordance with a first 
embodiment of the invention. 

[0045] As shown in FIG. 1, a sandwich-molded guide 
1 0 fo r a transmission device, in accordance with this em- 
bodiment, is used inside a motor vehicle engine in which 
power is transmitted by an endless chain C, which trav- 
els in a circulating path around a driving sprocket S1 
and a driven sprocket S2. More specifically, the sand- 
wich-molded guide 10 is used as a movable guide, over 
which the chain C slides, and which controls tension in 
the chain. 

[0046] As shown in FIG. 2(a) and 2(b), the sandwich- 
molded guide 1 0 comprises a slide rail 1 1 having a sub- 
stantially arc-shaped contact surface on which the chain 
C (FIG. 1) slides. The guide comprises a rail supporting 
member 1 2, provided on and projecting vertically from 
the back of slide rail 11 . The rail supporting member 12 
extends longitudinally along the length of the slide rail 
1 1 , and projects from the rear of the slide rail in a direc- 
tion perpendicular to the contact surface. The rail sup- 
porting member 1 2 includes a boss 1 2a having a mount- 
ing hole 1 3 for mounting the guide 1 0 on an engine block 
wall so that it can serve as a movable guide. The guide 
10 also comprises a tensioner abutting portion 12b for 
engagement with a tensioner T (FIG.1). The tensioner 
functions to prevent transmission failure due to excess 
stretching or excess loosening of the chain C, by apply- 
ing appropriate tension to the chain. The tensioner also 



includes reinforcing ribs 12c, which reinforce the ten- 
sioner while also reducing its weight. 
[0047] As shown in FIGS. 3 -5, the slide rail 11 is com- 
posed of a material the principal component of which is 

5 a first polymeric material having wear resistance and 
heat resistance. Any nylon from the group consisting of 
nylon 6, nylon 66, nylon 46, and ail aromatic nylons, may 
be used as the first polymeric material, and the appro- 
priate material may be selected depending on the envi- 

10 ronment in which it is to be used, especially the temper- 
ature to which the guide will be exposed within the en- 
gine in which the guide is to be installed. 
[0048] On the other hand, the rail supporting member 
12 is composed of a material the principal component 

15 of which is a second polymeric material. The second pol- 
ymeric material comprises dispersed, long, fiber- 
shaped inorganic elements, or dispersed particulate in- 
organic material, in a polymer such as nylon 6, nylon 66 
or the like. The mechanical strength of the rail support- 

20 ing member 12 is enhanced compared with that of the 
slide rail body 1 1 , by the inclusion of the dispersed inor- 
ganic fiber-shaped elements or particulate material. 
[0049] The wear- resistant and heat-resistant material 
containing the first polymeric material, and the high- 

25 strength material containing the second polymeric ma- 
terial, are integrally joined with each other in a complete- 
ly fused state by simultaneously injection -molding the 
slide rail 11 and the rail supporting member 12 by a 
sandwich molding process, using an injection-molding 

30 machine having parallel sandwich nozzles for sandwich 
molding. The slide rail 11 and the rail supporting mem- 
ber 12 are fused at the boundary region X (FIGS. 3 - 5) 
so that they are intimately joined to each other. 
[0050] The sandwich-molded guide 10 thus obtained 

35 can be manufactured easily in a single mold, without us- 
ing a conventional complex mold or a multi-step manu- 
facturing process. Because the slide rail 11 and the rail 
supporting member 12 are integrally joined to each oth- 
er in a complete fused state, the sandwich-molded guide 

40 10 exhibits both higher mechanical strength and en- 
hanced sliding contact properties and wear resistance, 
in a compatible manner. Moreover, because it is light in 
weight and has enhanced endurance, it is well adapted 
to serve as a movable guide. Accordingly, the sandwich- 

45 molded guide 10, when used with a tensioner inside a 
motor vehicle engine to control tension in a circulating 
chain, prevents power transmission failures resulting 
from excess stretching and excess loosening of the 
chain. 

50 [0051] FIGs. 6-9 relate to a sandwich-molded guide 
20 for a transmission device in accordance with a sec- 
ond embodiment of the invention. 
[0052] As in the case of the sandwich-molded guide 
10 of the first embodiment, the sandwich-molded guide 

55 20 comprises a slide rail 21 having a substantially arc- 
shaped sliding contact surface on which a circulating 
chain C slides. The guide also comprises a rail support- 
ing member 22, provided on and projecting vertically 
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from the back of slide rail 21. The rail supporting mem- 
ber 22 extends longitudinally along the length of the 
slide rail 21 , and projects from the rear of the slide rail 
in a direction perpendicular to the contact surface. The 
rail supporting member 22 includes a boss 22a having 
a mounting hole 23 for mounting the guide 20 on an en- 
gine block wall so that it can serve as a movable guide. 
The guide 20 also comprises a tensioner abutting por- 
tion 22b for engagement with a tensioner (not shown). 
The tensioner functions to prevent transmission failure 
due to excess stretching or excess loosening of the 
chain C, by applying appropriate tension to the chain. 
The tensioner also includes reinforcing ribs 22c, which 
reinforce the tensioner while also reducing its weight. 
[0053] The slide rail 21 is composed of a material the 
principal component of which is a first polymeric material 
having wear resistance and heat resistance as in the 
first embodiment. Any one of materials of nylon 6, nylon 
66, nylon 46, and all aromatic nylons, may be used as 
the first polymeric material. On the other hand, the rail 
supporting member 22 is composed of a material the 
principal component of which is a second polymeric ma- 
terial. The second polymeric material is an enhanced 
polymeric material comprising dispersed, long, fiber- 
shaped, elements of inorganic material, or dispersed, 
particulate inorganic material in a polymer such as nylon 
6, nylon 66 or the like. 

[0054] The slide rail 21 and the rail supporting mem- 
ber 22 are molded by a sandwich molding process, in 
which they are intimately joined to each other. At the 
same time, the surface layers of the slide rail 21 and rail 
supporting member 22 are integrally coating-molded by 
the same wear-resistant and heat-resistant material of 
which the slide rail 21 is composed. 
[0055] To sandwich-mold such a structure in a sand- 
wich-molding injection molding machine, a material hav- 
ing, as its principal component, the wear-resistant and 
heat-resistant first polymeric material is first injected 
from a sandwich nozzle into a single mold having a hol- 
low shaped so that it corresponds to the outer shape of 
the molded guide. The injected polymeric material forms 
the surface layer portion of the entire guide. 
[0056] Then, as soon as the surface layer portion is 
formed, two kinds of molten polymeric materials are si- 
multaneously injected to form the slide rail 21 and the 
rail supporting member 22. These polymeric materials 
consist of a material the principal component of which 
is the first, wear-resistant and heat-resistant polymeric 
material, and second material the principal component 
of which is a second polymeric material containing as 
reinforcement, dispersed, long, fiber-shaped elements 
of inorganic material, or dispersed particulate inorganic 
material. 

[0057] In the sandwich-molded guide 20 thus ob- 
tained, the slide rail 21 and the rail supporting member 
22 are joined more strongly to each other than the cor- 
responding elements of the first embodiment. The im- 
proved strength of the joint between the slide rail 21 and 



the rail supporting member 22 is achieved by coating- 
molding of their surface layers. Furthermore, since the 
surface layer portions of the boss 22a and mounting 
hole 23 on one end of the rail supporting member 22 are 
5 injection-molded by the material whose principal com- 
ponent is the wear-resistant and heat-resistant first pol- 
ymeric material, the sandwich-molded guide 20 can 
function smoothly for a long period of time as a pivotally 
movable guide for applying appropriate tension in order 
to avoid excessive tension or loosening of a circulating 
chain. 

[0058] As explained above, in the sandwich-molded 
guide for a transmission device according to the inven- 
tion, the slide rail is composed of a material the principal 
component of which is a first polymeric material having 
good wear resistance and heat resistance, and the rail 
supporting member is composed of a material the prin- 
cipal component of which is a second polymeric material 
having enhanced strength. By integrally fusing the slide 
rail and the rail supporting member by a sandwich mold- 
ing process, the sliding contact properties and wear re- 
sistance required for the slide rail on which the chain 
slides in a high temperature environment such as the 
inside of a motor vehicle engine are achieved. At the 
same time the high level of strength required for the rail 
supporting member is ensured over a long period of 
time. The sandwich molded construction enables these 
two objectivels to be achieved in a compatible manner. 
The sandwich-molded guide for a transmission device 
according to the invention can be utilized as a movable 
guide, such as a tensioner lever, to apply appropriate 
tension to a belt, chain, or the like in a transmission de- 
vice or similar mechanism. The sandwich molded guide 
can also be used as a fixed guide such as a guide rail, 
which guides and limits the traveling path of a belt, 
chain, or the like. 

[0059] The sandwich-molded guide for a transmission 
device according to the invention is injection- molded in 
a single mold, using a sandwich-molding process. Thus, 
the molding of the slide rail, molding of the rail support- 
ing member and joining of the slide rail to the rail sup- 
porting member can be carried out at the same time or 
substantially at the same time in a single step. Complex 
manufacturing steps and special molds are thus avoid- 
ed, manufacture of the guide is simplified, and the man- 
ufacturing cost of the guide can be significantly reduced. 
Furthermore, since a core composed of a steel sheet or 
the like is not required, the weight of the guide can be 
reduced, and a reduction in the cost of fuel needed to 
operate an internal combustion engines can be 
achieved as a result. 

[0060] By injection molding using asandwich-molding 
process two kinds of polymeric materials can be injected 
simultaneously or substantially simultaneously, and the 
two kinds polymeric materials can be integrally joined to 
each other in a complete fused state. Accordingly, the 
wear resistance and heat resistance, of the first poly- 
meric material and the high strength properties of the 
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second polymeric material can be achieved compatibly, 
and can complement each other in the guide. Moreover, 
the material the principal component of which is the first 
polymeric material, and the material the principal com- 
ponent of which is the second polymeric material, can 
be selected freely taking into account the relationships 
between wear resistance heat resistance, and high 
strength properties, depending on the temperature of 
the environment in which the guide will be used. 
[0061] Obviously, various minor changes and modifi- 
cations of the invention are possible in the light of the 
above teaching. It is therefore to be understood that 
within the scope of the appended claims, the invention 
may be practiced otherwise than as specifically de- 
scribed. 



Claims 

1. Sandwich-molded guide (10; 20) for guiding and 
maintaining tension in a power transmission medi- 
um (C) in a transmission device, the guide (10; 20) 
comprising a slide rail (11; 21) on which a power 
transmission medium (C) slides, and a rail support- 
ing member (12; 22) integral with, and extending 
along the slide rail (11 ; 21), characterized In that 
the slide rail (1 1 ; 21 ) is composed of a material the 
principal component of which is a first polymeric 
material having wear resistance and heat resist- 
ance, the rail supporting member (12; 22) is com- 
posed of a material the principal component of 
which is a second polymeric material having higher 
strength than the material having the first polymeric 
material as its principal component, and the slide 
rail (1 1 ; 21 ) and the rail supporting member (1 2; 22) 
are intimately joined to each other by injection mold- 
ing using a sandwich molding process. 

2. Sandwich-molded guide according to claim 1 , char- 
acterized in that the material the principal compo- 
nent of which is the second polymeric material, is a 
composite material containing an inorganic materi- 
al. 

3. Sandwich-molded guide according to claim 1 or 2, 
characterized in that the material the principal 
component of which is the second polymeric mate- 
rial, is a long fiber reinforced polymeric material. 

4. Sandwich -molded guide according to one of claims 
1 to 3, characterized in that the surface layer por- 
tions of the slide rail (1 1 ; 21 ) and the rail supporting 
member (1 2; 22) are integrally coating-molded from 
the first polymeric material having wearresistance 
and heat resistance. 

5. Sandwich-molded guide according to one of claims 
1 to 4, characterized In that the first polymeric ma- 



terial and the second polymeric material are nylon 
66. 

6. Sandwich-molded guide according to one of claims 
1 to 4, characterized In that the first polymeric ma- 
terial and the second polymeric material are nylon 
6. 

7. Sandwich-molded guide according to one of claims 
1 to 4, characterized In that the first polymeric ma- 
terial is nylon 46 and the second polymeric material 
is nylon 66. 

8. Sandwich-molded guide according to one of claims 
1 to 4, characterized In that the first polymeric ma- 
terial and the second polymeric material are both 
aromatic nylon. 

9. Sandwich-molded guide according to one of claims 
1 to 8, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating -molded by the 
first polymeric material having wear resistance and 
heat resistance. 



10. Sandwich-molded guide according to one of claims 
30 1 to 9, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a long fiber reinforced polymeric mate- 
rial, and wherein the surface layer portions of the 
slide rail (21) and the rail supporting member (22) 
35 are integrally coating-molded by the first polymeric 
material having wear resistance and heat resist- 
ance. 

11- Sandwich-molded guide according to one of claims 
40 1 to 10, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the first polymeric 
material and the second polymeric material are ny- 
45 bn 66. 

12. Sandwich-molded guide according to one of claims 
1 to 11 , characterized in that the material the prin- 
cipal component of which is the second polymeric 

50 material, is a long fiber reinforced polymeric mate- 
rial, and wherein the first polymeric material and the 
second polymeric material are nylon 66. 

13. Sandwich-molded guide according to one of claims 
55 1 to 1 2, characterized In that the surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating-molded by the 
first polymeric material having wear resistance and 
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heat resistance, and wherein the first polymeric ma- 
terial and the second polymeric material are nylon 
66. 

1 4. Sandwich-molded guide according to one of claims 
1 to 13, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the first polymeric 
material and the second polymeric material are ny- 
lon 6. 

15. Sandwich-molded guide according to one of claims 
1 to 14, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a long fiber reinforced polymeric mate- 
rial, and wherein the first polymeric material and the 
second polymeric material are nylon 6. 

16. Sandwich-molded guide according to one of claims 
1 to 15, characterized In that the surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating-molded by the 
first polymeric material having wear resistance and 
heat resistance, and wherein the first polymeric ma- 
terial and the second polymeric material are nylon 
6. 

17. Sandwich-molded guide according to one of claims 
1 to 16, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the first polymeric 
material is nylon 46 and the second polymeric ma- 
terial is nylon 66. 

18. Sandwich-molded guide according to one of claims 
1 to 1 7, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a long fiber reinforced polymeric mate- 
rial, and wherein the first polymeric material is nylon 
46 and the second polymeric material is nylon 66. 

19. Sandwich-molded guide according to one of claims 
1 to 18, characterized In that the surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating- molded by the 
first polymeric material having wear resistance and 
heat resistance, and wherein the first polymeric ma- 
terial is nylon 46 and the second polymeric material 
is nylon 66. 

20. Sandwich-molded guide according to one of claims 
1 to 1 9, characterized In that the material the prin- 
cipal component of which is the second polymeric 
material, is a composite material containing an in- 
organic material, and wherein the first polymeric 
material and the second polymeric material are both 



aromatic nylon. 

21 . Sandwich-molded guide according to one of claims 
1 to 20, characterized In that the material the prin- 
5 cipal component of which is the second polymeric 

material, is a long fiber reinforced polymeric mate- 
rial, and wherein the first polymeric material and the 
second polymeric material are both aromatic nylon. 

10 22. Sandwich-molded guide according to one of claims 
1 to 21 , characterized In that the surface layer por- 
tions of the slide rail (21) and the rail supporting 
member (22) are integrally coating-molded by the 
first polymeric material having wear resistance and 

*5 heat resistance, and wherein the first polymeric ma- 
terial and the second polymeric material are both 
aromatic nylon. 
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64) RAIL DE GUIDAGE, NOTAMMENT RAIL TENDEUR POUR LENTRAINEMENT PAR ARBRE A CAMES D'UN 
w MOTEUR A COMBUSTION INTERNE. 

feT) Rail de guidage comportant un corps de base (12) et 
un corps de revetement gitssant (13) reN6 a celui-ci pour 
guider la chalne de cornmande. La matiere du corps de 
base (12) et celle du corps de revetement glissant (13) sont 
mises a I'etat fondu pour qu'a la solidification il se forme 
une liaison par la matiere entre les deux corps (12, 13). 
Pour cette fabrication on utilise le procede d' injection a 
deux composants en injectant d'abord la matiere du corps 
de revetement (13) puis cede du corps de base (12) a I'inte- 
rieur de la cavite. 
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Etat de la technique. 

L' invention concerne un rail de guidage, notamment 
un rail tendeur pour un entrainement par arbre £ cames d'un mo- 
teur a combustion interne, comprenant un corps de base et un 
5 corps de revetement glissant forme sur le corps de base pour 
guider la chaine de commande . 

Les rails de guidage correspondant a ce type ser- 
vent a guider et a tendre les chaines et autres moyens 
d' entrainement des arbres a cames ou equipements accessoires de 
10 vehicules automobiles. C est pourquoi les rails de guidage doi- 
vent pouvoir resister aux contraintes enormes exercees par une 
chaine . 

Selon le document DE-A-37 06 136, il est connu de 
realiser le rail tendeur avec un corps de base et un corps de 

15 revetement glissant tenu par le corps de base. Le revetement 
glissant est reli§ au corps de base par une liaison par la 
force et par la forme s'etendant dans la direction de circula- 
tion de la chaine. 

Avantages de 1' invention. 

20 La presente invention concerne ainsi un rail de 

guidage correspondant au type defini ci-dessus, caracterise en 
ce que les matieres du corps de base et du corps de revetement 
glissant sont appliquees l'une sur 1' autre a l'etat fondu pour 
que lorsque les deux matieres se solidifient, il se realise une 

25 liaison par la matiere entre le corps de base et le corps de 
revetement glissant . 

Ce rail de guidage off re l'avantage d'etre realisa- 
ble en totality au cours d'une seule operation. La solidifica- 
tion simultanee des deux matidres du corps de base et du corps 

30 constituant le corps de revetement glissant constitue une liai- 
son par la matiere entre ces deux corps . 

Selon une autre caracteristique il est particuliS- 
rement avantageux que le rail de guidage soit fabrique selon un 
precede d' injection a deux composants. 

35 Si le corps du revetement glissant presente une 

forme de U on a un guidage particulierement bon pour la chaine 
de commande . 
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Le fait de limiter la pellicule exterieure, de pre- 
ference au corps de revetement glissant en forme de U, offre 
l'avantage de ne pas trop affaiblir la solidity du rail de gui- 
dage par la matiere instable de la pellicule exterieure. 
5 De manidre complete, suivant des caracteristiques 

avantageuses : 

- le corps de base et le corps de revetement glis- 
sant sont realises par un proced§ d' injection a deux compo- 
sants, par injection d'abord de la matiere constituant le corps 

10 de revetement glissant puis par injection immediatement apr£s 
de la matiere constituant principalement le corps de base, dans 
la cavite du moule d' injection ; 

- la matiere qui constitue principalement le corps 
de base forme un coeur et la matiere realisant le corps de re- 

15 vetement glissant constitue une pellicule entourant au moins 
partiellement le coeur ; 

- le coeur est en matiere plastique avec des addi- 
tifs de r enforcement ; 

- la pellicule exterieure est en une matidre plas- 
20 tique resistant a 1' abrasion ; 

- le corps de rev§tement glissant est en forme de 

U ; 

- la pellicule est principalement realisee sur le 
corps de revetement glissant en forme de U. 

25 Bessins. 

Un exemple de realisation de 1' invention est repre- 
sents dans les dessins et sera decrit ci-aprds de maniere plus 
detainee. 

Ainsi : 

30 - la figure 1 est une coupe longitudinale d'un rail 

de guidage selon 1' invention, 

- la figure 2 est une vue en coupe selon la ligne 
II-II de la figure 1. 

Exemple de realisation. 
35 Les figures 1 et 2 montrent un rail tendeur portant 

la reference 10 destine par exemple £ une chaine de commande 
d'un moteur k combustion interne. Le rail tendeur 10 est forme 
d'un corps de base 12 et d'un corps de revetement glissant 13. 
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Le corps de base 12 possede par exemple une ossature 14 avec un 
grand nombre d' entretoises 15 dormant la solidite necessaire au 
corps de base 12. Un pergage 16 recevant un goujon non repre- 
sente est prevu dans le corps de base 12 . Le pergage 16 permet 
5 de fixer le rail tendeur 10 H un element non represents du mo- 
teur a combustion interne ; le rail tendeur 10 est monte pivo- 
tant sur le goujon non represents. Un element de compression, 
egalement non represents, communique au rail tendeur la force 
antagoniste correspondante pour tendre la chaine de commande . 

10 La direction de circulation de la chaine de commande est indi- 
quee par la f leche 17 . 

II apparait selon la figure 1 que le rail tendeur 
10 presente une forme courbe. Sur 1'arc exterieur du rail ten- 
deur 10 on a forme sur le corps de base 12, le corps de revete- 

15 ment glissant 13 ; comme le montre la figure 2 # ce corps peut 
par exemple avoir une forme de U, Le corps de revetement glis- 
sant 13, en forme de U, comprend deux branches 22 et un fond 23 
pratiquement plan entre les branches 22, Les branches 22 assu- 
rent le guidage lateral necessaire a la chaine de commande. Le 

20 fond 23 constitue la surface d'appui et ainsi la surface de 
tension pour la chaine de commande. 

Selon la figure 2, le corps de base 12 se compose 
d'un coeur 30, par exemple en polyamide renforce par des fibres 
de verre. Une pellicule exterieure 32 entoure le coeur 30. 

25 Cette pellicule est par exemple realisee en un polyamide non 
renforce, stabilise & la chaleur. La matiere du coeur 30 a pour 
but de dormer la solidite necessaire au corps de base 12 et au 
rail tendeur 10. La pellicule exterieure 32 sert par contre & 
former au moins le corps de revetement glissant 13. La matiere 

30 de la pellicule exterieure 32 doit resister £ 1' abrasion. 

La fabrication du rail tendeur 10 se fait selon un 
procede dit d' injection a deux composants . Ainsi, on injecte 
tout d'abord la matiere de la peau exterieure 32 dans le moule 
d' injection. Puis immediatement on injecte la matiere du coeur 

35 30 dans la cavite du moule d' injection. La matiere de la pelli- 
cule exterieure 32 est poussee a la suite par la matiere extru- 
dee dans le moule d 7 injection, dans les creux et ainsi, en 
particulier, contre les parois, de sorte que le coeur 30 est au 
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moins entoure sensiblement par la pellicule extSrieure 32. II 
est important que les deux matieres soient injectees direct e- 
ment l'une S la suite de 1' autre pour que la matiere qui forme 
la pellicule 32 soit encore fluide lors de 1' injection de la 

5 matidre constituant le coeur 30. Ainsi, lors de la solidifica- 
tion, il se realise une liaison par la matidre entre la matiere 
du coeur 30 et la pellicule 32. Une liaison par la matiere uti- 
lise les forces moleculaires a l'interieur des materiaux ou & 
la surface des materiaux. 

10 . On peut envisager, par une mise en forme particu- 

liere du moule d' injection et/ou par le choix de certains para- 
mdtres d' injection, de concentrer la peau exterieure 32 
principalement sur le corps de revetement glissant 13 en forme 
de U. Ainsi, la solidite de la matiere du' coeur 30 du rail ten- 

15 deur 10 n'est pratiquement pas touchee. 

On peut en outre envisager d'autres precedes de fa- 
brication utilisant 1'etat fondu des deux matidres, par exemple 
le procede appel§ « monosandwich » . 
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REVEND ICATIONS 
1°) Rail de guidage, notatranent rail tendeur pour la chaine de 
commande d'un moteur a combustion interne, comprenant un corps 
de base et un corps de revetement glissant forme sur le corps 
5 de base pour guider la chaine de commande, 
caracterise en ce que 

les matieres du corps de base (12) et du corps de revetement 
glissant (13) sont appliquees 1'une sur 1' autre a 1'etat fondu 
pour que lorsque les deux matieres se solidifieiit, il se rea- 
10 lise une liaison par la matiere entre le corps de base (12) et 
le corps de revetement glissant (13) . 

2°) Rail de guidage selon la revendication 1, 
caracterise en ce que 

15 le corps de base (12) et le corps de revetement glissant (13) 
sont realises par un procede d' injection a deux composants, par 
injection d'abord de la matiere constituant le corps de revete- 
ment glissant (13) puis par injection immediatement apres de la 
matiere constituant principalement le corps de base (12) , dans 

20 la cavite du moule d 7 injection. 

3°) Rail de guidage selon l'une quelconque des revendi cat ions 1 
ou 2, 

caracterise en ce que 
25 la matiere qui constitue principalement le corps de base (12) 
forme un coeur (30) et la matiere realisant le corps de revete- 
ment glissant (13) constitue une pellicule (32) entourant au 
moins partiellement le coeur (30) . 

30 4°) Rail de guidage selon la revendication 3, 
caracterise en ce que 

le coeur (30) est en matiere piastique avec des additifs de 
renf orcement . 

35 5°) Rail de guidage selon la revendication 3, 
caracterise en ce que 

la pellicule exterieure (32) est en une matiere piastique re- 
sistant a 1' abrasion. 
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6°) Rail de guidage selon la revendication 1, 
caract§rise en ce que 

le corps de revetement glissant (13) est en forme de U. 

5 7°) Rail de guidage selon la revendication 6, 
caracterise en ce que 

la pellicule (32) est principal ement realisee sur le corps de 
revetement glissant en forme de U. 
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